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In a radio communication system, a mixed combination of binary symbols of 
each serial group is obtained at the transmit side, i.e. each serial group of binary 
symbols comprises a set of all symbols of a serial information packet in 
different combinations; each symbol keeps its time position on the interval of 
the length of an information serial-parallel packet of binary symbols. According 
to permutation of binary symbols of an information serial-parallel packet, 



binary symbols are permuted in a serial-parallel packet of orthogonal codes. 
After summation, extension and modulation, serial groups of the extended 
binary symbols each containing similar set of binary symbols of an input 
information flow are simultaneously transmitted over spaced transmission 
channels. Therefore, different combinations of the same information flow of 
binary symbols could pass through different spaced transmission channels. As a 
result, even when a signal drops out in all spaced channels except one due to 
fading, the information is not lost since the information flow is transmitted 
completely over each spaced channel. At the receive side, correlation 
coefficients are permuted in parallel groups of the serial-parallel packet, and at 
the transmit side binary symbols of the information serial-parallel packet are 
inversed. Therefore, diversity combining of the information flow transmitted 
over the spaced channels with independent fading allows significant reducing 
the error rate at the information receiving without increasing SNR at the 
receiver input. The obtained performance gain results in the communication 
system capacity increase. 
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(54) CnOCOB OPTOrOHAJIbHOH PA3HE- 
CEHHOH riEPEAAHH-nPHEMA CHrHAJIA 
B COTOBOfl CHCTEME PAAHOCBH3H C 
KOAOBbIM PA3AEJIEHHEM KAHAJIOB 

(57) B CHCTeMe pa ahocb A3 h Ha nepeaaiomeH 
CTopoHe nojiyuaiOT CMeraaHHyio KOM6nHau,HK> 
ABOHUHblX CHMBOJIOB B Ka^KAOH nocrceAOBaTejib- 



hoh rpynne, T.e. KaacAas nocjieaoBaTejibHas 
rpynna aboh^hmx chmbo/iob coacp>kht Ha6op 
Bcex chmbojiob nocjieAOBaTejibHoro HHCfcop- 
MaunoHHoro naKeTa, ho b pa3jn«Hbix kom6h- 

HaUMX, npH 3TOM Ka^AMH CHMBOJI COXpaHHCT 

cboio BpeMeHHyio no3HUHio Ha HHTepBajie 
AJiHTejibHOCTH HH<t)opMauHOHHoro nocjieAOBa- 
TejibHO-napajuiejibHoro naKeTa abohmhhx chm- 
bojiob* Cootbctctbchho nepecTaHOBKe abohu- 
hmx chmbojiob hhc|)o pMan,HOHHoro nocjieAOBa- 
TejibHO-napajuiejibHoro naKeTa ocymecrBjunoT 
nepecraHOBKy abohmhbix chmbojiob b nocneAO- 
BaTejibHO-napajuiejibHOM naxeTe opToroHajib- 
Hbix koaob. Ilocjie onepauHH cyMMnpoBaHHii, 
pacniHpeHHH h MOAy-flsiXHH nocjieAOBaTejibHbie 
rpynnbi paciUHpeHHbix abohhhmx chmbojiob, 

Ka^CAaH H3 KOTOpblX COAep^CHT OAHHaKOBblH 
Ha6op ABOHMHblX CHMBOJIOB BXOAHOrO HH^Op- 

MauHOHHoro noTOKa, OAHOBpeMeHHO bo BpeMeHH 
nepeAaroT nepe3 npocTpaHCTBeHHO-pa3HeceHHbie 
KaHajibi nepeAa^H. TaKHM o6pa30M, Mepe3 
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pa3Hbie npocTpaHCTBeHHO-pa3HeceHHi>ie KaHajibi 
nepeaaqn HAyT pa3Hbie K0M6HHauHn oflHoro h 
Toro »e HHcjpopMaijHOHHoro noTOKa abohmhmx 
chmbojiob. B pe3y^bTaTe, Aaace Konja H3-3a 
3aMiipaHHH cnrHaji nponaAaeT bo Bcex npo- 
CTpaHCTBeHHO-pa3HeceHHHx KaHajiax, KpoMe 
OflHoro, He nponcxoAMT noTepn MHc£>opMau,HH, 
nocKOJibKy qepe3 KaacAbift npocTpaHCTBeHHO- 

pa3HeceHHbIH KaHajI HH(J)OpMaUHOHHbIH nOTOK 

nepeAaeTCH nojraocrbio. Ha npneMHOH cropoHe 
ocymecTB^HioT nepecraHOBKy b napajuie.ibHbix 
rpynnax noc;ieAOBaTe;ibHO-napa.ruie;ibHoro na- 
KeTa K03cJ)ci)iiaHeHT0B xoppejiHUKH, o6paTHyio 
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nepecraHOBKe abohmhhx chmbojiob HHcfrop- 
MauHOHHoro nocjieAOBaTe/ibHO-napajuiejibHoro 
naKeTa Ha nepeAaiomeH cropoHe. Pa3HeceHHoe 
o&beAHHeHne HHcf)opMau,noHHoro noTOKa, nepe- 
AaHHoro Mepe3 npocrpaHCTBeHHO-pa3HeceHHbie 
KaHanbi c He3aBHCHMbiMH 3aMHpaHHflMH, no- 

3BO/lfleT TaKMM o6pa30M 3HaMHTeJlbHO yMCHb- 

mHTb BeposiTHOCTb oiuh6kh npH npweMe 
HHcfcopMaijHH 6e3 yBe-nHHeHHfl OTHonieHHH 
cnraaji/inyM Ha bxoac npneMHHica. rio^y^ieH- 

HblH BbllirpbHU B nOMeXOyCTOHMHBOCTM npHBO- 
AHT K yBeJlHMeHHK) eMKOCTH CHCTeMbI CBH3H. 9 
HJI. 
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H3o6peTeH*ie othochtch k o6;iacTH paAHo- 
TexHHKH, b iiacTHOCTH k cnoco6aM pa3HeceHHoii 
nepeAami-npHejvia cHrnajia b cotobhx CHCTeMax 
paAHOCBH3H c koaobhm pa3Ae/ieHHeM KaHajiOB 
(CDMA). 

Rjia npOTHBOAeHCTBHH 6bICTpbIM 33MHpaHH- 
HM, KOTOpbie npHCVmil CHCTCMaM COTOBOH 
paAHOCB5I3H, Ha 6a30BbIX CTaHUHHX TaKHX 

chctcm npHMeHiiioT npocrpaHCTBeHHoe pa3He- 
ceHHe npn npneMe cuma/ia 3a cueT Asyx hjih 
6ojiee pa3HeceHHbix b npocrpaHCTBe aHTeHH. 
Cni-Ha/ibi, npHHHTbie c A.aJiexo pa3HeceHHbix 

aHTCHH, 3aMHpaK>T He3aBHCMMO H kom6hhhpy- 
K)TCH B COOTBCTCTBHH C Bbl6paHHbIM CnOCo6oM 
KOM6HHHpOBaHH5I (aBTOBbl6op, CyMMHpOBaHHe c 

paBHbiMH BecaMH, KorepeHTHoe cyMMnpoBamie, 
MaKCMMH3HpyK>mee oTHomeHHe cHrnaji/niyM h 

T.A. [1, y. K. fl^OHXC. CB33b C nOABH5KHBIMH 

o&teKTaMH b Aiiana30He CB 1 !, M.: Cbh3b, 1979, 
c. 303]). npwMeHeHHe cnoco6oB pa3HeceHHoro 
nppieMa b xaHajie cba3h c 3aMnpaHHHMH 
no3BOJiaeT 3HaHHTejibHo yjiyMniHTb noMexo- 
ycTOHHHBOCTb cbh3h. [2, William C.Y. Lee. 
Mobile Cellular Telecommunications. McGraw- 
Hill, Inc. 1995, p. 215. B. C. IO. JIh. 
Mo6mibHa5i coTOBaii CB3i3b. 1995 r., crp. 215]. 

Ha hoabhjkhoh CTaHUHH, Kaic npaBHJio, 
HeB03M0»ceH npocTpaHCTB eHHo-pa3HeceHHBiii 
npneM HHc})opMaii,HH. IIosTOMy 3aAaua yjiyn- 
ineHHH noMexoycTOHHHBOCTH npneMa Ha no- 

ABH5KHOH CTaHUHH B XaHajie C 3 a MH paHHHMH 

hbjisctch aKTyajibHOH. H3 npHHirnna B3amviHO- 
cth CvieAyeT TaKoe cbohctbo xaHajia pacnpocr- 
paHeHHa: ecjin cnrHajibi, npHHSTbie Ha Aajiexo 
pa3HeceHHbie aHTeHHbi, 3aMnpaioT He3aBHCHMo, 
to nepeAaHHbie c sthx ace aHTeHH cnrHajibi b 
TOMKe npneivia Toace 6yAyT 3aMHpaTb He3aBH- 
chmo. YKa3aHHoe cbohctbo xaHajia pacnpocr- 
paHeHHH b npHHiinne mo^ho Hcno;ib30BaTb ajih 
opraHH3auHH pa3HecenHoro npneMa Ha noABH^c- 
hoh craHiiHH. OAHaxo nepeAana HHcfcopMaijHH 
AO nocjieAHero BpeMeHH Bejiacb TO/ibxo c oahoh 

H3 aHTeHH, nOCXOJIbXV He 6bUI0 H3BeCTHO 

cnoco6a nepeAanH HHct>opMaii,HH 6ojiee *ieM 
Mepe3 OAHy aHTeHHy, npn kotopom CHrHajrw, 
nepeAaHHbie c pa3Hbix aHTeHH, npn npneMe He 
C03AaBajiH 6bi cnjibHbix noMex Apyr APyry. 

H3BecTHO TexHH^ecKoe peineHHe [3, naTeHT 
CUIA N 5,109,390 "ITpHeMHHx pa3HeceHna b 

COTOBblX CHCTeMaX CBH3H CDMA", (J)Hr. 3 

MIIK 5 H 04 L 27/30]. 

Cnoco6 npneMa-nepeAaHH CHraajia no 
3T0My TexHH^ecKOMy peuieHHio 3axjnoHaeTC5i b 
cneAyiomeM. JiHcfcjopMauHOHHbiH noTOx Ha 
nepeAaiomeii CTopoHe MOAyJinpyKnr h nepeAaioT 
uepe3 oahh npocTpaHCTBeHHo-pa3HeceHHbiH xa- 
Haji. Ha npneMHOH CTOpOHe bxoahoh CHrnaji 



AeMOAyiinpyiOT, BOCcraHaBJiHBasi hcxoahbih hh- 

OpopMaUHOHHblH nOTOK. 

HeAOCTaTKOM 3Toro cnoco6a HBJi5ieTC5i to, 

MTO IlH4)OpMaUHOHHbIH nOTOK nepeAaiOT TOJIbXO 

Mepe3 oahh npocTpaHCTBeHHO-pa3HeceHHbiH xa- 
Haji. H3-3a cjiynaHHbix 3aMHpaHHH CHraajia b 
xaHajie cbh3h b HexoTopbie momchtm BpeMeHH 
CHraaji b TO^xe npneMa MoaceT 6biTb chjimibim, 
a b HexoTopbie momchtw BpeMeHH MO^ceT 
nponaAaTb. B pe3yjibTaTe, b cpeAHeM, npneM 
3aMHpaiomero cnrHajia xapaxTepH3yeTCH Bbico- 
xoh BepOflTHOCTbio omH6xH. CHH^ceHHe Bepo- 
hthocth omH6xH Tpe6yeT Mep no y b en hm e hhio 
OTHomemiH cnrHaji/inyM npn npneMe h 

npHBOAHT X yMeHbHieHHK) eMKOCTH CHCTeMbI 
CBH3H. 

B Hacroflmee BpeMH c ue^bio yBejinneHHa 
eMXocra npHMoro xaHajia cotoboh CHcreMbi 
paAHOCB5i3H c xoaobhm pa3AejieHHeM xaHajioB 
pa3pa6aTbiBaiOTC5i pa3JiHMHbie cnoco6bi pa3He- 
ceHHOH nepeAa^H-npneMa cnrHana, npn xoto- 
pbix nepeAa^a c 6a30Boii CTaHUHH Ha 
noAB H>KHyio CTaHixHio BeASTC^ Mepe3 Bee 
HMeiom.Heca aHTeHHbi 6a30BOH CTaHUHH. 

CpeAH nepcnexTHBHbix cnoco6oB pa3HeceH- 
hoh nepeAa^H-npneMa CHrnajia cjieAyeT BbiAe- 

JlHTb CnOCo6H OpTOrOHaJIbHOH pa3HeceHHOH 

nepeAaMH-npneMa. 

Han6o^ee 6jih3khm .TexHHwecxHM pemeHH- 
eM k 3aHBJineMOMy cnoco6y sibjislctcz cnoco6 
opToroHajibHOH pa3HeceHH0H nepeAa*ra cnrHajia 
b CHCTeMe c koaobhm pa3AejieHHeM xaHajiOB, 
onHcaHHbiii b npoexTe CTaHAapra jujisi cotobmx 
CHCTeM C XOAOBbIM pa3AGJieHHeM xaHajiOB 
CDMA-2000, pa3pa6oTaHHMH h ony6jiHKOBaH- 

HblH AcCOUHaUHeH IlpOMJbimJieHHOCTH cb^3h 

CUIA 8 anpeA^ 1998 r., crp. 150-151 [4, 
CDMA 2000 System Description, V0.16/8-Apr- 
98. Telecommunications Industry Association 
(TIA) ]. 

CnOCo6 B CO OTB eTCTB H H C 3THM TeXHOTe- 

ckhm pemeHHeM 3axjiK)MaeTCK b cjieAyiomeM. 

riepeAaBaeMbie CHraajibi npHMbix xaHajiOB 
rjisi OAHoro h Toro »ce nojib30BaTejiH pa36nBaiOT 
Ha Asa hjih 6ojiee noAnoTOxa pa3Hbix AaHHbix 
(to ecTb b xa^cAOM H3 noAnoTOKOB coAep^caTca 
pa3Hbie AaHHbie). 3th noAnoTOXH AaHHbix 
nepeAaioT nepe3 ABe hjih 6o/iee aHTeHHbi nocjie 
Toro, xax ohh pacmnpaioTCsi pa 3 jihmhbimh 
KOAaMH yojinia, opToroHajibHbiMH Apyr c 
ApyroM jxjisi xa^KAoro xaHajia nepeAa^H (T.e. 
AJIH xa^CAOH aHTeHHbi cboh opToroHa/ibHbie 
koabi) . Ha pacmHpeHHbie n oc ji e ao b aT ejib ho cth 
Hax/iaAbiBaioTCH xBaApaTypHbie nceBAOCJiyMaH- 
Hbie nocneAOBaTejibHocTH, xoropbie hbjishotc^ 

OAHHaXOBblMH RJlSt BCeX nOJIb30BaTeJICH b oahom 

cexTope. Ohh MoryT 6wtb npoMOAyjinpoBaHbi 

B 3aBHCHMOCTH OT HCnO/IHeHHH CHCTeMbI. TaXHM 
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oopa30M opToroHa/ibHOCTb coxpaHsieTca Meacay 
jxsyusi h 6oJiee bmxoahmmh noTOKaMH. 

Cnoco6-npoTOTnn pa3pa6aTbiBajicsi c uejibio 
yMeHbmeHHS bcpohthocth olqh6kh npn nepe- 
Aaqe-npneMe HH(j)opMauHH. PaccMOTpHM 3a 
cweT Mero 3to flocTuraexcH. MHC^opMauHOHHbiH 
noTOK Kax b cnoco6e-aHajiore, Tax h b 
cnoco6e-npoTOTime npeAcraBJiiieT co6oh nooie- 
AOBaTe^ibHocTb 3aKOZiHpoBaHHbix KaapoB HHcfrop- 
MaUHM paBHOM a^thhh. Ka»AMH xaAP 
HH(J)opMauHH b cnoco6e-npoTOTnne pa36HBai0T 
Ha noAnoTOKH h nepe^aioT Mepe3 Bee 
npocTpaHCTBeHHO-pa3HeceHHbie KaHajibi. CnTy- 
aunH, Kor^a CHraaji nponaAaer oAHOBpeMeHHO 
cpa3y bo Bcex npocTpaHCTBCHHO pa3HeceHHbix 
KaHajiax MajioBepoHTHM. FtosTOMy nacTb KaApa 
BcerAa npHHHMaercfl. HHcfcopMauHOHHas h36m- 

TOMHOCTb, BBeAeHHa^ B KaAP npH XOAHpOBaHHH, 
n03BOJI5ieT B X3KOH-TO Mepe BOCCTaHaBJIHBaTb 

ncrrepaHHyio Macrb HHC^opMauHH b KaApe. 3a 
cueT 3Toro BeposrrHOCTb ouih6xh npn npneMe 
nojryMaeTca MeHbrae, MeM b cnoco6e-aHaJiore. 
OAHaKO HeAQCTaTOK cnoco6a-aHajiora b 6ojib- 
men Mepe coxpaHHeTCH h b cnoco6e-npoTOTnne. 
B cnoco6e-npoTOTHne 3tot HeAQCTaTOK o6yc- 

JIOBJieH TeM, MTO Ka^CAblH ABOHMHMH CHMBOJI, 
BXOflHfflHH BO BXOAHOH HH^OpMaUHOHHblH 

noTOK, nepeAaioT TOJibxo Mepe3 oahh npocrpaH- 
CTBeHHO-pa3HeceHHbiH Kanaji. llosTOMy BepoHT- 
HOCTb nponaAaHHH HHC^opMaijHH (MacrH KaApa) 
Bejiiixa, a cnoco6HOCTb BOCcraHOBJieHHa KaApa 
no ero Macro orpaHHMeHa. B pesyjnvraTe 
BepojiTHOCTb ooih6kh npn npHeMe b cnoco6e- 
npoTOTHne oeraeTCH AOcraTOMHO bmcokoh. 
CHH»:eHHe b epoHTHOCTH oihh6kh Tpe6yeT 
yBejiHMeHHs cpeAHero oTHonieHHa cnrHaji/inyM 
Ha BXOAe npneMHUKa, mto 03HaMaeT yMeHbine- 
HHe eMKOcra npHMoro KaHajia CHcreMbi cbh3h. 

IIo3TOMy 3aAaMa, Ha pemeHHe kotopoh 
HanpaBJieH 3aHBJi5ieMHH cnoco6, - 3to noBbi- 
meHHe aoctob epHocTH nepeAaMH HHcfcopMaimH 
h yBeJiHMemie cmkocth npaMoro xaHajia 
nepeAa^H cHraajia b cotoboh cwcreMe paAHo- 
CB33H c koaobwm pa3AejieHneM KaHaJIOB. 

3Ta 3aAa*ta AocTHraeTCH 3a cmct Toro, mto 
b cnoco6 opToroHajibHOH pa3HeceHHOH nepeAa- 
MH-npneMa CHraajia b cotoboh cuereMe cbh3h 
c koaobmm pa3AejieHiieM xaHajioB, 3axjnoMaK)- 
meMCH b tom, mto Ha nepeAaiomen cropoHe 
Ka^cAOMy HHcJjopMamioHHOMy noTOKy abohmhmx 
chmbojiob Ka^cAoro nojn>30BaTeji5i Ha3HaMaK>T 
pacmwpfliomHH opToroHajibHMii xoa, 4>opMHpy- 
iot N npocTpaHCTBeHHo-pa3HeceHHbix xaHajioB 
nepeAaMH, cfropMnpyiOT rouioT-CHrHaji j\jisi 
xa>KAoro npocrpaHCTBeHHo-pa3HeceHHoro KaHa- 
jia nepeAa^H, npn^eM Bee nHJioT-CHrHajibi h 
pacuiHpHiomHe KOAbi nojib30BaTe^eH hb^aiotch 

B3aHMHO-OpTOrOHaJIbHbIMH, Ha npneMHOH cto- 

poHe ocymecTB.iaioT npneM h AeMOAy^mHio 



nepeAaHHbix cwrHa-noB, 4)opMiipyfl bxoahoh 
CHi-Haji, 4)opMiipyioT nnjioT-CHraajibi h pacimi- 

pfllOIHHM KOA nasi Ka^AOrO HH(j)OpMaUHOHHOrO 
nOTOKa ABOHMHblX CHMBOJIOB AaHHoro no.ib30- 
BaTe/ia Ha npneMHOH CTopoHe aHajioniMHO 
tomv, KaK 3to Bbiiio/iHeHO Ha nepeAaiomeH 

cropoHe, OCyineCTB^flKDT nOHCK H CHHXpOHH3a- 

UHK) Ka^Aoro H3 N nepeAaHHbix nw.iOT-CHrHa- 
jiob, onpeAe/iHH tskhm o6pa30M N npHHHTbix 
BexTopoB nnjioT-CHrHaTioB, BbiMHCJiflioT Koppe- 
jisuiik) BXOAHoro curHaJia c pacniHpfliomHM 
koaom Ha nocjieAOBaTejibHbix HHTepBajiax 
A/inTe,ibHOCTH ABOHMHoro CHMBO^a npHHHMae- 
Moro HHc{)opMauHOHHoro noTOKa, o6pa3ya 

nOCJieAOBaTCAbHOCTb BeKTOpOB KOppe.l5JHHH, 

AonojiHHTe/ibHo bboa^t cAeAyiomyio nocrceAOBa- 
TejibHOCTb onepai^nn: 

Ha nepeAaion^eii CTopoHe xa^KAbiii 

HH4)OpMaaHOHHbIH nOTOK ABOHMHblX CHMBOJIOB 

pa36nBaioT Ha nocjieAOBaTejibHbie HHc^opMa^- 
OHHbie naxeTbi no N nocjieAOBaTejibHO pacno- 

JIO^ceHHblX ABOHMHblX CHMBOJIOB B Ka>KAOM, 

- ocymecTBJiHiOT nocJieAOBaTejibHO-napaji- 
jiejibHoe npeo6pa30BaHHe abohmhhx chmbojiob 

B Ka>KAOM HOCJieAOBaTeJIbHOM HH(t)OpMa^IOHHOM 

naxeTe, o6pa3ya HHC^opMauHOHHbiH napajuiejib- 
Hbin naxeT H3 N abohmhmx chmbojiob, 

- noBTopsiioT HH(J)opMau,HOHHbiH napajijiejib- 
hmh naxeT N paa, o6pa3ya tskhm o6pa30M 
HH4)opMauHOHHbiH nocjieAOBaTejibHo-napaji- 
jiejibHHH naxeT, kotopmh coAep^HT N napaji- 
jiejibHbix h N nocjieAOBaTeJibHbix rpynn 

ABOHMHblX CHMBOJIOB Ha HHTepBaJie A JI KT e JlbH O- 

cth nocjieAOBaTejibHoro HHc|)OpMan,HOHHoro na- 
xeTa, 

- AJi^ Kaacflofi nocjieAOBaTejibHOH rpynnbi 
HHcfcopMauHOHHoro nocjieAOBaTejibHO-napaji- 
jiejibHoro naxera abohmhmx chmbojiob c})opMH- 
pyKrr opToroHajibHbiH koa H3 N abohmhhx 
chmbojiob, o6pa3ya tskhm o6pa30M nocjieAOBa- 
TejibHo-napajuiejibHHH naxeT abohmhmx chmbo- 

AOB KOAOB, KOTOpblH COAep^HT N 

napajiJiejibHbix h N nocjieAOBaTeAbHbix rpynn 

ABOHMHblX CHMBOJIOB KOAOB, 

- ocymecTBJisnoT nepecraHOBKy abohmhmx 
chmbojiob b napajiJiejibHbix rpynnax HHcfcopMa- 
UHOHHoro nocjieAOBaTejibHO-napajiJieAbHoro na- 
xera tskhm o6pa30M, MTo6bi ABOHMHbie 
CHMBOAbi xajKAOH nocAeAOsaTejibHOH rpynnbi He 

nOBTOp5UIHCb, 

- ocyinecTBJisnoT nepecTaHOBKy abohmkhx 
chmbojiob b nocjieAOBaTejibHO-napajuiejibHOM 
naxeTe abohmhhx chmbojiob koaob Taxyio »:e, 
KaK H B HHC{}OpMaUHOHHOM nocAeAOBaTejibHO- 
napajuieAbHOM naKeTe abohmhmx chmbojiob, 

- cyMMHpyiOT no MOAyJiio 2 KaacAbiw 

ABOHHHblH CHMBOJI HH(J)OpMaU,HOHHOrO HOCJieAO- 

BaTejibHO-napajiJiejibHoro naxeTa abohmhmx 
chmboaob c cooTBeTCTByion^HM eMy abohhhmm 
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chmbojiom noc/ieaoBaTe^bHO-napajiviejibHoro na- 
xeTa abohmhhx chmbojiob koaob, o6pa3y5i 
TaKHM o6pa30M nocjieAOBaTejibHO-napajiAejib- 

HblH naKeT ABOH^IHblX KOAHpOBaHHblX CHMBOJIOB, 

- ocymccTBJiHiOT pacinHpeHHe abohmhhx 
KonnpoBaHHbix chmbojiob nocjieAOBaTejibHo-na- 
pajuiejibHoro naKeTa nyTeM cyMMnpoBaHHH no 

Moayjiio 2 KaJKAOrO ABOHMHOrO KO^HpOBaHHOrO 

CHMBona c opToroHajibHHM koaom, Ha3HaueH- 

HblM HH(J)OpMaUHOHHOMy nOTOKy nOJIb30BaTeJI5I, 
06pa3yH TaKHM o6pa30M HHCfcjOpMailHOHHblH 

nooieAOBaTejibHO-napajiJiejibHbiii naKeT pacnni- 

peHHblX ABOIIUHblX CHMBOJIOB, 

- nH/iOT-cnrHaji ajih KaatAoro npocrpaHCT- 
BeHHo-pa3HeceHHoro KaHajia nepeAa^H cfropMH- 
pyiOT c nepnoAOM noBTopeHHH, KparabiM 

AJIHTCJIbHOCTH naKeTa flBOHHHHX CHMBOJIOB, 

- Ha3HaMaioT KaacAOH nocjieAOBaTejibHOH 
rpynne pacmHpeHHHx abohhhbix chmbojiob 
HH<t>opMau,HOHHoro nocjieAOBaTejibHO-napaji- 
jiejibHoro naKeTa cboh npocTpaHCTBeHHO-pa3He- 
ceHHMH KaHan, 

- MOAyJiHpyiOT h nepeAaiOT Mepe3 N 
npocrpaHCTBeHHO-pa3HeceHHbix KaHajiOB nepe- 
Aa^H oAHOBpeMeHHo bo BpeMeHH nocjieAOBa- 
TejibHbie rpynnbi pacnnipeHHbix aboh^hmx 
chmbojiob Ka^Aoro HHC^opMauHOHHoro noTOKa 
Ka^cAoro nojib3QBaTejiH h cooTBeTCTByiomHe 
nHJiOT-CHrHajibi, 

- Ha npneMHOH cropoHe nocjieAOBaTejib- 
HocTb BeKTopoB KoppeJinuHH p a 3 6hb 3IOT Ha 
nocjieAQBaTejibHbie naKeTbi no N BeKTopoB 
KoppejiHi;HH, 

- yMHO^aiOT Ka^CAMH BeKTOp KOppejIHUHH 

Ha BejiHTOHbi, KOMnjieKCHO-conpa»:eHHbie npn- 
hhtwm BeKTOpaM nHJiOT-cHraajiOB , h 6epyT 
peajibHyro ^acTb Ka^cAoro npoH3BeACHHS, o6pa- 
3yn TaKHM o6pa30M nocjieAOBaTejibHO-napaji- 
jiejibHbiH naKeT Kos^^^UweHTOB KoppejiHirnH, 

- ocymecTBJiHioT nepecTaHOBKy b napaji- 
jiejibHbix rpynnax nocjieAOBaTejibHo-napajuiejib- 
Horo naKeTa KoscJxfcHirHeHTOB KoppejrairHH, 
o6parayio nepecTaHOBKe abohmhmx chmbojiob 
HHcfropMaijHOHHoro nocjieAOBaTejibHO-napaji- 
jiejibHoro naKeTa Ha nepeAaiomen CTopoHe, 

- 4)opMHpyiOT nocjieAOBaTejibHO-napajuiejib- 
hhh naKeT aboh^hbix chmbojiob koaob, 
cooTBeTCTByiomHH nocjieAOBaTejibHO-napaji- 
jiejibHOMy naKery chmbojiob koaob Ha nepeAa- 
iomeH CTopoHe h coAep?KamHH N 
nocjieAOBaTejibHbix h N napajuiejibHbix rpynn 

ABOHMHblX CHMBOJIOB KOAOB, 

- BhiMHCJiaioT Koppejisunio nocjieAOBaTejib- 
hhx rpynn nocjieAOBaTejibHO-napajijiejibHoro 
naKeTa Koscfxf^HirjHeHTOB KOppejiairHH c nocjie- 
AOBaTejibHbiMH rpynnaMH nocjieAOBaTejibHO-na- 
pajuiejibHoro naKeTa abohmhux chmbojiob 
opToroHajibHbix koaob, o6pa3yn napajuiejibHbiH 
naKeT H3 N Mimcnx pemeHHH, cooTBeTCTByio- 



CHMBOJiaM napaJijiejibHoro 
naKeTa Ha nepeAaiomeH 



miix N abohmhwm 

HH4)OpMaUHOHHOrO 

CTopoHe, 

- ocymecTBJisnoT napajuiejibHo-nocjieAOBa- 
Te.ibHoe npeo6pa30BaHne mhitchx penieHHii 
napajuiejibHoro naKeTa, (J>opMHpyii nocrceAOBa- 
TejibHHH naKeT mhhchx pemeHHH, kotophh 
Hcnojib3yiOT misi npHHHTHa peineHHfl 06 

HCXOAHOM nOCJieAOBaTejIbHOM HH(f)OpMaiI,HOHHOM 

naKeTe Ha nepeAaiomeH ctopohc 

ConocTaBHTejibHbiH aHajiH3 3a5iBjiaeMoro 
cnocoSa opToroHajibHOH pa3HeceHHon nepeAa- 
mi-npneMa cnrnajia b cotoboh cucreMe CBH3H 
c koaob HM pa3AejieHHeM KaHajiOB c npoTOTHnoM 
noKa3biBaeT, ^to 3asBJi5ieMbiH cnoco6 OTJiH^a- 
eTCH HajiHMHeM hobwx cymiecTBeHHbix npn3Ha- 

KOB, 3a5IBJieHHbIX B OTJIHMHTCJIbHOH H3CTH 
4>opMyjibi H306peTeHH5I. 

B pe3yjibTaTe npeAJioaceHHOH hoboh nocjie- 
AOBaTejibHocTH onepanHH Ha nepeAaiomen 
CTopoHe nojiy^aioT KOM6HHairHK> ABOHWHbix 

CHMBOJIOB (6HTOB) B Ka^KAOH nOCJieAOBaTCJIbHOH 

rpynne, T.e. KaatAas nocjieAOBaTejibHatf rpynna 
ABOHMHbix chmbojiob coacp>kht Ha6op Bcex 

CHMBOJIOB nOCJieAOBaTeJIbHOrO HHCfropMaiTHOHHO- 

ro naKera, ho b pa3JiHMHbix KOM6HHau,H^x, npn 
3tom Ka^cAbiii chmboji coxpaHser cbok) BpeMeH- 
Hyio no3Hii;Hio Ha HHTepBajie AJinTejibHocTH 
HH(}30pMau,HOHHoro nocjieAOBaTejibHo-napaji- 
jiejibHoro naKeTa abohmhwx chmbojiob. Coot- 
BeTCTBCHHO nepecTaHOBKe abohhhmx chmbojiob 
HHc})opMaH,HOHHoro nocjieAOBaTejibHO-napaji- 
jiejibHoro naKeTa Heo6xoAHMO cAejiaTb nepecTa- 

HOBKy ABOHMHblX CHMBOJIOB B 

nocjieAOBaTeJibHO-napajuiejibHOM naKere aboh^e- 

HHX CHMBOJIOB OpTOrOHajIbHblX KOAOB. IlOCJie 

onepau,HH cy MMHpOBaHHJi , pacninpeHHH h 
MOAyji^aHH nocjieAOBaTejibHbie rpynnbi pacmn- 

peHHblX ABOHMHBIX CHMBOJIOB, Ka^KAaSI H3 
KOTOpblX COACp^CHT OAHHaKOBblH Ha6op ABOHM- 
HblX CHMBOJIOB BXOAHOrO HHCjDOpMail.HOHHOrO 

noTOKa, OAHOBpeMeHHo bo BpeMeHH nepeAaiOT 
Mepe3 pa3Hbie npocTpaHCTBeHHO-pa3HeceHHbie 
KaHajiw nepeAaMH. TaKHM o6pa30M, Mepe3 
pa3Hbie npocTpaHCTBeHHo-pa3HeceHHbie KaHajibi 
nepeAa™ HAyT pa3Hbie KOM6nHauHH oahoix) h 
Toro ?Kt HH(})opMaij;HOHHoro noTOKa abohhhmx 

CHMBOJIOB. IlpH 3T0M HH^OpMailHOHHbie nOTO- 

kh, nepeAaHHbie Mepe3 pa3Hbie npocTpaHCTBeH- 
H0-pa3HeceHHhie KaHajiw, npn npneMe He 
co3AaK>T noMex Apyr Apyry> HecMOTpn . Ha to, 
hto AJia nepeAa^H HHcfjopMauHH b Ka^KAOM 
npocTpaHCTBeHHO-pa3HeceHHOiM KaHajie Hcnojib- 
3yeTCH oahh h tot ^ce pacmHpHK3m,HH 
opToroHajibHbiH koa» B pe3yjibTaTe, Aa^ce KorAa 
H3-3a 3aMHpaHHH cnrnaji nponaAaeT bo Bcex 
npocTpaHCTBeHHO-pa3HeceHHbix KaHajiax, KpoMe 
OAHoro, He npoHexoAHT noTepn HHcJjopMau.HH, 
nocKOJibKy ^epe3 Ka^cAtin npocTpaHCTB chho- 
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pa3HeceHHbiii xaHaji HHC^opMauHOHHbiH iiotok 
nepeaaeTCfl noJiHOCTbio. Pa3HeceHHoe o&beAH- 
HeHHe HHC^opMauHOHHoro noTOxa, nepeAaHHoro 
Mepe3 npocTpaHCTBeHHO-pa3HeceHHbie xaHajibi c 

HC33BIICIIMBIMH 3&MHp&HHflMH , n03BOJISieT Ta- 

khm o6pa30M 3HaMHTe;ibHO yMeHbniHTb Bepo- 
aTHOCTb oihh6xh npii npneMe HHcfropMaiuiH 6e3 
yBe^iiMeHHH othoiuchmh CHrHaJi/myM Ha bxoac 
npHCMHHKa. rio^yMeHHbiH BbiHrpbim b noMexo- 

yCTOHHHBOCTH MO>KeT 6bITb peajiH30BaH Ha 

yBejnmeHHe cmkocth CHCTeMbi cbh3h. 

CiieAOBaTe/ibHo, 3asiBJi5ieMbiH cnocoo OTBe- 

MaeT KpHTepHK) "HOBH3Ha". 

ConocTaBHTCibHbiH aHa;iH3 3aaB^L5ieMoro 
H3o6peTeHHH c ApyrHMH TexHiiMecKHMH peme- 

HHHMH, H 3 B CCTHblMH B AaHHOH o6jiaCTH 
TeXHHKH, He n03B0JUUI BblSBHTb npH3HaXH, 

3aaB^eHHHe b OTJiHMHTejibHOH Macra cfropMyjibi 
H3o6peTeHHH. A BBeAeHHe coBOxynHocra 3asiB- 
neHHbix oTJiH^HTejibHbix npH3HaKOB b <£opMyjiy 
H3o6peTeHH5i no3BOJiHT cymecTBeHHo yBe^H^HTb 

eMKOCTb COTOBOH CHCTeMbi paAHOCBH3H C 

koaobmm pa3AejieHHeM xaHajiOB. CjieAOBaTejib- 
ho, 3aHBJifleMbiH cnoco6 opToroHajibHOH pa3He- 
ceHHOH nepeAa^H-npHeMa cnrHajia b cotoboh 
cHCTeMe cbh3h c koaobhm pa3AejieHHeM 
KaHajioB oTBenaeT xpHTepHHM H3o6peTeHHH 
M HOBH3Ha M , "TexHHMecKoe pemeHwe 3aAaHH M , 
"cymecTBeHHbie OTjiMHfl" h oTBenaeT H3o6pe- 
TaTe;ibCKOMy ypoBHio. 

OnHcaHHe H3o6peTeHM nosicHiieTCH rpa4>n- 
MecKHMH MaTepnajiaMH. Our. 1 HJLniocTpHpyeT 
o6ihhh bha cnoco6a opToroHajibHOH pa3HeceH- 
hoh nepeAaMH-npneMa cHraajia b cotoboh 
CHCTeMe paAHOCBH3H c koaobmm pa3AejieHHeM 

KaHaJIOB OT 6a30B0Ii CTaHUHH K nOABH/KHbIM 

CTaHn,HAM. Ha 4)hi\ 2 H3o6paxceHa nocneAOBa- 
Te^bHOCTb onepauHH cnoco6a Ha nepeAaiomeH 
CTopoHe, b nacTHOCTH OTpa^ceHbi Te onepauHH, 
KOTopbie Heo6xoAHMbi rjisi noHHMSHHfl cynnio- 
cth 3aaBJieHHoro H3o6peTeHHH. Ha (f)Hr. 3-1 h 
c£>hi\ 3-2 npeACTaB^eHa nocjieAOBaTejibHOCTb 
onepauHH cnoco6a Ha npHHHMaeMOH CTopoHe, 
b nacTHOCTH OTpa^xeHbi Te onepauHH, xoTopwe 
Heo6xoAHMbi rjisi noHHManns cymHOCTH 3aaB- 
jieHHoro H3o6peTeHH5i ) npn stom 4)hi\ 3-2 
HBJifleTca npoAOJi^ceHHeM dpnr. 3-1. Ha (J)ht. 4 
noKa3aHo ycrpoHCTBo ajih peajiH3auHH 3aaBJi5i- 
eMoro cnoco6a Ha nepeAaioinen CTopoHe. Ha 
(£>Hr. 5 noKa3aHO ycrpoHCTBo hjiz peajiH3auHH 
cnocooa Ha npneMHOH croppHe. Ha 4>hi\ 6 
npHBeAeHbi xpiiBbie b eposiTHOCTH oihh6kh nepeA 
AeKOAepoM BnTep6H ajiropHTMOB opToroHajibHOH 
pa3HeceHHOH nepeAann npoTOTiina h sasiBjixe- 
Moro TexHHMecKoro pemeHM, nojiyneHHbie 
nyTeM KOMnbiOTepHoro MOAeJiHpoBaHHH. Ha 
(J)Hr. 7 npHBeAeHbi KpuBbie BepoaTHOcra 
<£peHMOBOH ohih6kh ajiropHTMOB opToroHajib- 
hoh pa3HeceHHOH nepeAann npoTOTHna h 
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3aflBJi5ieMoro TexHHuecxoro peinem™, nojiyneH- 
Hbie nyTeM KOMnbiOTepHoro MOAe^HpoBaHHH. 
Ha 4>Hr. 8 npHBeAeHbi KpuBbie 6htoboh 
b eposTHocTH omn6KH nocAe AeKOAepa BHTep6H 
ajiropHTMOB opToroHajibHOH pa3HeceHH0H nepe- 
Aann npoTOTnna h 3aaBJineMoro TexHHnecKoro 
pemeHHH, noiiyMeHHbie nyTeM KOMnbiOTepHoro 

MOAC™pOBaHHH. 

3aHBjiHeMbiw cnoco6 opToroHajibHOH pa3He- 
ceHHOH nepeAaMH-npneMa CHrna^a b cotoboh 

CHCTeMe CBH3H C KOAOBbIM pa3A^AeHHeM 

KaHa^oB pea/iH3yK)T Ha nepeAaiomeii annapa- 
Type 6a30Boii cTaHHHH h npneMHoii annapaType 
noABH^Hon CTaHUHH, npH stom peajiH3au,HH 
cnoco6a He Tpe6yeT 3aMeTHoro ycrcoacHeHHH 
nepeAaiomen h npneMHOH annapaTypw 6a30BOH 
h noABH^Hbix CTaHUHH h He Tpe6yeT 
npHMeHeHHA AonojiHHTe-nbHbix pacmnpsnoiunx 

OpTOrOHajIbHblX koaob. 

PaccMOTpHM (J)Hr. 2, KOTopan HjmiocTpHpyeT 
nocjieAOBaTe,ibHOCTb onepauHH cnoco6a Ha 
nepeAaiomeH CTopoHe, b nacTHOCTH arpaaceHbi 
Te onepan,im, KOTopbie h eo6xoAHMbi nnsi 
noHHMaHHH cymHOCTH 3aflBAeHHoro H3o6peTe- 
hhh. B KanecTBe npHMepa peajiH3auHH B03bMeM 
neTHpe npocTpaHCTBeHHO-pa3HeceHHbix KaHana 
nepeAann. 

Ha nepeAaiomen CTopoHe xa^AOMy HHcfrop- 
Mai^HOHHOMy noTOKy abohmhhx CHMBOJIOB 
KaxcAoro no^b30BaTejiii Ha3HaMaiOT pacmHpfno- 

mHH opTOrOHaJIbHMH KOA, o6o3HaMHM P K . 
Ka>KAbIH HHCjDOpMaUHOHHblH nOTOK ABOHHHblX 

chmbojiob pa36nBaioT Ha nocjieAOBaTejibHbie 
HH4)opMau,HOHHbie naKeTH no N nocneAOBa- 
Te^ibHO pacno-no^ceHHbix abohmhux chmbojiob b 
Ka^cAOM, N b HameM cjiynae paBHO MeTbipeM. 
TorAa cooTBeTCTBeHHO o6o3HanHM Ka>KAbiH 
ABOH^iHbiH chmboji bl, b2, b3 h b4 (cfrnr. 2a). 

OcymecTBJiHBDT nocaeAOBaTejiBHO-napaji- 
jiejibHoe npeo6pa30BaHHe ABOHMHbix chmbojiob 

B Ka^CAOM nOCJieAOBaTeJIbHOM HHC^OpMaUHOHHOM 

naKeTe, o6pa3ya HH(J)opMaii,HOHHbiH napajuiejib- 
HbiH naxeT H3 4 aboh^hhx chmbojiob (4)Hr. 
26). noBTopiiiOT HHcfcopMaHHOHHbiH napajijieAt- 
Hbin naxeT 4 pa3a, o6pa3ya TaKHM o6pa30M 
HH^opMai^HOHHBiH nocjieAOBaTejibHO-napaji- 
jiejibHbni naxeT, kotopmh coAep^cHT 4 napaji- 
jiejibHHx rpynnbi, KaacAaa H3 kotopbix 
coAep»:HT Bee chmbojibi nocjieAOBaTejibHoro 
HH(tiopMauHOHHoro naxeTa BXOAHoro noTOKa 
ABOHMHblX chmbojiob (bl, b2, b3 H b4) , H 4 
nocjieAOBaTejibHbix rpynnbi abohmhwx chmbo- 
jiob, xa^cAaa H3 xotopmx coAep»:HT MeTbipe 

OAHHaxOBblX (nOBTOpeHHblx) ABOHqHMX chmbo- 
Jia, npH 3T0M Xa^CAblH abohmhhh chmboji CTOHT 
Ha CBoeii BpeMeHHOH no3Hi;HH Ha HHTepBajie 
AJiHTejibHOCTH nocjieAOBaTejibHoro HHcj)opMai;H- 
OHHoro naxeTa (c{)Hr. 2b). 
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Rnz Ka^KAOH n o c ji eAO b btgji b ho h rpynnbi 
HH^opMauHOHHoro nocjieAOBaTejibHO-napaji- 
jiejibHoro naKeTa abohmhhx chmbojiob cfiopMH- 

pyiOT opTOrOHaTIbHblH KOA H3 4 ABOHMHHX 

chmbojiob (HanpiiMep, MeTbipe koas: Ci, C2, 

C3 H C4, nepBblH KOA COCTOIIT H3 ABOHMHHX 
CHMBOJIOB Cll, Cl2, Cl3, Cl4, BTOPOH KOA 
COCTOHT H3 ABOHMHHX CHMBOJIOB C21, ^22, C23, 
C24, TpeTHH KOA COCTOHT H3 ABOHMHHX 
CHMBOJIOB C31, C32, C33, C34, H MeTBepThlH 
KOA COCTOHT H3 ABOHMHblX CHMBOJIOB C4I , C42, 

C43, C44), o6pa3y5i TaKHM o6pa30M nocjieAQ- 
BaTejibHO-napajuiejibHHH naKeT abohmhhx CHM- 
BOJIOB OpTOrOHa^TbHblX KOAOB, KOTOpblH 

coAep^HT 4 napajuiejibHHX h 4 nocjieAOBaTejib- 
hmx rpynn abohmhhx chmbojiob opToroHajibHbix 
koaob, (cfciHr. 2r). 

OcymecTB^iHioT nepecTaHOBKy abohmhhx 
chmbojiob b napa/mejibHbix rpynnax HH(J)opMa- 
UHOHHbro nocjieAOBaTe^bHO-napa^iiiejibHoro na- 
KeTa TaKHM o6pa30M, mto6h abohmhwc 
chmbojih Ka^Aoii nocJieAOBaTejibHOH rpynnbi He 
noBTopajiHCb. ripHMeM nepecTaHOBKy abohmhhx 

CHMBOJIOB BbinOJIHHIOT TaKHM o6pa30M, MTo6bI 

Ka^cAan nocjieAOBaTejibHasi rpynna coAep^cajia 
Ha6op Bcex chmbojiob nocjieAOBaTejibHoro 
HHcJjopMai^HOHHoro naKeTa abohmhhx chmbojiob 

BXOAHOrO nOTOKa, HO B pa3JIHMHHX KOM6HHa- 
HH5IX, H KaJKAHH ABOHHHblH CHMBOJI COXpaHSUI 

cbok) BpeMGHHyio no3Hn,HK> Ha HHTepsajie 
AJiHTejibHOCTH nocjieAOBaTejibHoro HHcfropMauH- 
ohhoix) naKeTa. Ilpn stom KOM6HHau,HH MoryT 

6bITb CaMblMH pa3H006pa3HbIMH. PaCCMOTpHM 

HeKOTOpbie H3 hhx. HanpiiMep, abohmhhc 
chmbojih b nepBOH napajuiejibHOH rpynne He 
nepecTaBJiaioT <4>Hr. 2a, cm. cjieBa). flBOHHHbie 
chmbojim BTopoii napajuiejibHOH rpynnbi nepe- 
CTaBJisnoT cjieAyiomHM o6pa30M, MeTBepTHH 
Abohhhi>ih chmboji - b nepByio nocjieAOBaTejib- 
Hyio rpynny, nepBbin abohmhhh chmboji - bo 
BTopyio nocjieAOBaTejibHyio rpynny, btopoh 
abohmhhh chmboji - b TpeTbio nocjieAosaTejib- 
Hyio rpynny, TpeTHH abohmhhh chmboji - b 
qeTBepTyio nocjieAOBaTejibHyio rpynny. Abohm- 
Hbie chmbojiw TpeTbeii napajuiejibHOH rpynnbi 
nepecTaBJiaiOT cjieAyioinHM o6pa30M: TpeTHH - 
b nepByio nocjieAOBaTejibHyio rpynny, MeTBep- 
THH - bo BTopyio nocjieAOBaTejibHyio rpynny, 
nepBbin - b TpeTbio nocjieAOBaTejibHyio rpynny 
h btopoh - b neTBepTyio nocjieAOBaTejibHyio 
rpynny. flBOHMHbie chmbojim MerBepTOH napaji- 
jiejibHOH rpynnbi nepecraBJifliOT cjieAyKDioHM 
o6pa30M: btopoh abohmhhh chmboji - b nepByio 
nocjieAOBaTejibHyio rpynny, TpeTHH - bo 
BTopyio nocjieAOBaTejibHyio rpynny, m gtb epTHH 
- b TpeTbio nocjieAOBaTejibHyio rpynny h 
nepBbin - b weTBepTyio nocjieAOBaTejibHyio 
rpynny. 
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ripHBeASHHbiH npHMep nepecTaHOBKH HMeeT 

aHajlOrHK) C UHKJIHMeCKHM CABHrOM. ripH 3TOM 

nepBan napajuiejibHaa rpynna ocraeTCH 6e3 

H3MeHeHHH, ABOHMHbie CHMBOJIH BTOpOH napajl- 

jiejibHOH rpynnbi uHKJiHMecKH CAsnraioT "bhh3 m 

Ha OAHH ABOHMHHH CHMBOJI, ABOHMHbie CHMBOJIH 

TpeTben napajuiejibHOH rpynnn miKJiHMecKH 

CABHraiOT "BHH3" Ha ABa ABOHMHHX CHMBOJia, 

abohmhhc chmbojih MeTBepTOH napajuiejibHOH 
rpynnn UHKJiHMecKH CABHraiOT m bhh3 m Ha Tpn 

ABOHMHblX CHMBOJia. 

OcymecTBjiflioT nepecTaHOBKy abohmhhx 
chmbojiob b nocjieAOBaTejibHo-napajiJiejibHOM 
naKere abohmhhx chmbojiob opToroHajibHHX 

KOAOB TaKyK) »ce, KaK H B HHCfc>OpMai;HOHHOM 

nocjieAOBaTejibHO-napajiJiejibHOM naKeTe abohm- 

HHX CHMBOJIOB (2e) . 

CyMMHpyiOT no MOAy/no 2 KaacAHH ABOHM- 
HHH CHMBOJI HH(J)OpMaUHOHHOrO nocjieAOBaTeJib- 
HO-napajuiejibHoro naKeTa abohmhhx chmbojiob 
c cootb eTCTByioinHM eMy abohmhmm chmbojiom 
nocjieAOBaTejibHo-napajuiejibHoro naKeTa abo- 
hmhhx chmbojiob opToroHajibHbix koaob, o6pa- 
sysi TaKHM o6pa30M 

nocjieAOBaTejibHo-napajiJiejibHbiH naKeT abohm- 

HHX KOAHpOBaHHHX CHMBOJIOB ((})Hr. 2»C) . 

OcymecTBJiniOT pacmHpemie abohmhhx ko- 
A.npoBaHHHx chmbojiob nocjieAOBaTejibHO-na- 
pajiJiejrbHoro naKeTa nyTeM cyMMHpOBaHHH no 
MOAy/no 2 Ka^KAoro abohmhoto KOAHposaHHoro 

CHMBOJia C OpTOrOHajIbHHM koaom, Ha3HaMeH- 
HHM HH4>OpMaUHOHHOMy HOTOKy nOJIb30BaTeJI5I, 
o6pa3yH TaKHM 06pa30M HH4)OpMaiI,HOHHHH 

nocjieAOBaTejibHO-napajiJiejibHbiH naKeT pacniH- 

peHHHX ABOHMHblX CHMBOJIOB (cJ)Hr. 23). 

OopMHpyiOT MeTbipe npocrpaHCTBeHHo-pa3- 
HeceHHbix KaHajia nepeAaMH (cJdht. 2h). 

OopMHpyiOT nHJioT-cHTHaji ana Ka^Aoro 
npocTpaHCTBeHHO-pa3HeceHHoro KaHajia nepeAa- 
MH C nepHOAOM nOBTOpeHHH, KpaTHHM A^iHTejib- 

hocth naKeTa abohmhhx chmbojiob, npHMeM Bee 
nHJiOT-CHraajibi h pacinnpHioni.He koah nojib30- 

BaTeJieH HBJIHKDTCfl B3aHMHO OpTOrOHaJIbHblMH. 

Ha3HaMaiOT KaacAOH nocjieAOBaTejibHOH 
rpynne pacinnpeHHbLx abohmhhx chmbojiob 
HHcjDopMauHOHHoro nocjieAOBaTejibHO-napaji- 
jiejibHoro naKeTa cboh npocTpaHCTBeHHo-pa3He- 
ceHHHH KaHaji. MoAy^pyiOT h nepeAaior Mepe3 
MeTbipe npocrpaHCTB eHHO-pa 3 h ec chhhx KaHa- 
jiob nepeAaMH oAHOBpeMeHHO bo BpeMeHH 
nocJieAOBaTejibHHe rpynnn pacinHpeHHbix abo- 
hmhhx chmbojiob TeKymero HH^opMaunoHHoro 
nocjieAOBaTejibHo-napajiJiejibHoro naKeTa Ka»- 
Aoro HHC^opMaanoHHoro noTOKa Ka^KAoro nojib- 

30BaTeJIH H COOTB eTCTByiOBAHe nHJIOT-CHTHaJIH. 

PaccMOTpHM cJ)Hr. 3-1 h 4)Hr. 3-2, KOTopne 
HJijnocTpHpyiOT nocjieAOBaTejibHOCTb onepauHH 
cnoco6a Ha npHHHMaeMOH CTopoHe, b MacTHOCTH 
OTpa^ceHH Te onepaunn, KOTopne Heo6xoAHMH 
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AJia noHHMaHHH cyniHOCTH 3asBjieHHoro H30- 
6peTeHHH. 

Ha npneMHOM CTopoHe ocymecrBjiHiOT 
npneM ((J)Hr. 3- la) h aeMOAyjiamiio nepeaaH- 
Hbix cHiuajiOB (*Hr. 3-16), cfcopMHpya bxoahoh 
CHraan. 

OopMHpyiOT onopHbie curHa-ibi (muiOT-CHr- 
Ha-nw h pacuinpHiomHH koa aji* Ka^KAoro 

HHCfcopMaHHOHHOrO nOTOKa ABOHHHMX CHMBOJIOB 

AaHHOro nojib30BaTejiH Ha npneMHOH CTopoHe) 
aHa/ioraMHO TOMy, KaK 3to BbinoiiHeHO Ha 
nepeAaiomeii CTopone (<})Hr. 3- 1b). 

OcyineCTBJIHIOT nOHCK H CHHXpOHH3aiIHIO 

KaacAoro H3 N nepeAaHHbix nnjioT-curHajioB, 

OripeAC/HIH TBKHM o6pa30M N npHHHTblX 

BeKTopoB nmioT-CHraajioB ((Jjot. 3-lr). 

Bmhhcjishot Koppe;i5mHK) BXOAHoro cnrHajia 
c pacinHpaiomHM koaom Ha nocjieAOBaTejibHMx 

HHTepBa«naX AJIHTeJIbHOCTH ABOVIMHOrO CHMBOJia 

npHHHMaeMoro HHcJ)opMaiJ,HOHHoro noTOKa b&ir. 
3-1a), o6pa3yH nocjieAOBaTejibHOCTb bcktopob 
KoppejiHUHH Kl, K2, K3, K4, ... . 

IIocjieAOBaTe;ibHOCTb bcktopob KoppejisiUHH 
Kl, K2, K3, K4, ... pa36raaiOT Ha nocjieAO- 
BaTe^bHbie naKeTbi no N bcktopob KoppejisijHH 
(4)Hr. 3-1 e). 

YMHoacaiOT nonapHO Ka^cAWH bcktop Kop- 
pejismHH Ha BejiHHHHM, KOMnjieKCHO-conpsiaceH- 
Hbie npHHSTbiM BeKTopaM nHJioT-curnajioB (Pi 

P4), h 6epyT peajibHyio nacrb KaacAoro 
npoH3BeAeHHH, o6pa3yn tskhm o6pa30M nocjie- 
AOBaTeAbHO-napajiJiejibHbiH naKeT K03cfc)4)Hii,H- 
eHTOB KOppeJIHUHH ((f)Hr. 3-l^c). 

OcyiAecTBJiaiOT nepecTaHOBKy b napajijiejib- 
hmx rpynnax nocjieAOBaTejibHO-napajiJiejibHoro 
naiceTa KOScfrcfcHuneHTOB Koppejismnn, o6paT- 
HyK) nepecTaHOBKe abohhhmx chmbojiob HHC^op- 
MauHOHHoro nocjieAOBaTejibHo-napajuie-ibHoro 
naKera Ha nepeAaiomeii CTopoHe (cjwr. 3-23). 

OopMHpyKDT nocjieAOBaTejibHo-napa^xnejib- 

HMH naKeT ABOHHHMX CHMBOJIOB OpTOrOHa/tbHblX 

koaob, coot b eTCT b y k> m Hii nocjieAOBaTejibHO-na- 
pajiJie-ribHOMy naKeTy chmbojiob opToroHajibHbix 
koaob Ha nepeAaiomeii CTopoHe, coAepjKaniHH 
4 nocjieAOBaTejibHbix h 4 napajuiejibHMX rpynn 

ABOHHHMX CHMBOJIOB OpTOrOHaJIbHHX KOAOB 

(<J)Hr. 3h). 

Bmhhcjiaiot KoppejiHumo nocjieAOBaTejib- 
hmx rpynn nocJieAOBaTejibHo-napajuiejibHoro 
naKeTa Koscfcc^imHeHTOB KoppejiaiuiH c nooie- 
AOBaTejibHbiMH rpynnaMH nocjieAOBaTejibHO-na- 
pajiJieJibHoro naKeTa abohhhmx chmbojiob 
oproroHajibHbix koaob, o6pa3yfl napajuiejibHbiH 
naKeT H3 4 m5htchx penieHHH ((i)Hr. 3-2k). 

OcyinecTBjiflioT napajuiejibHO-nocjieAOBa- 
TejibHoe npeo6pa30BaHHe motkhx pemeHHii 
napajuiejibHoro naKeTa, (fciopMHpya nocjieAOBa- 
TejibHbui naKeT mktkiix peineHHH (({mr. 3-2ji). 



IlocjieAOBaTejibHbiH naKeT mstkhx peiueHHii 
HCnojib3yioT A.Jifl npHH5iTH5i pemeHH* o nocjie- 
AOBaTejibHOM HHc{)opMauHOHHOM naKeTe Ha 
nepeAaiomeii CTopoHe (4>nr. 3m). 

3aaBJi5ieMbiH cnoco6 Ha nepeAaiomeii cto- 
poHe peaJiH3yK>T, HcnoJib3yfl ycrpoiicTBO nepe- 
Aann cnraajia, 6jiOK-cxeMa KOToporo 
npeACTaBJieHa Ha (fcur. 4. 

YcTpoHCTBO nepeAaMH cnraajia ajih peajiH- 
3auiiH 3aaBJiaeMoro cnoco6a b cootbctctbhh c 
4)iir. 4 coAepacHT, HanpiiMep, AJia M noJib30- 
BaTejien M aHajioniHHO o{)opMHpoBaHHMX 
BeTBeii nepeAanH cnraajia. KaacAaa BeTBb 
nepeAa^H curnajia coAepatHT cneAyiomHe 6jio- 
kh. 

OopMHpoBaTejib nocjieAOBaTejibHo-napaji- 
jiejibHoro naKeTa abohhhmx chmbojiob 1, b 

KOTOpOM HH(J)OpMail 1 HOHHMH nOTOK ABOHHHMX 

chmbojiob pa36nBaiOT Ha nocjieAOBaTejibHbie 
HHcJ}opMai^HOHHbie naKeTbi, ocyinecTBjisnoT no- 
cjieAOBaTejibHO-napajuiejibHoe npeo6pa30BaHHe 
abohhhmx chmbojiob, o6pa3ys napajuiejibHbiH 

naKeT H3 N ABOHMHblX CHMBOJIOB, nOBTOpinOT 

HH(|)opMaii,HOHHbiH napajuiejibHbiH naKeT N pa3, 
oopa3yn HHcJ)opMaii,HOHHbiH nocjieAOBaTejibHO- 
napajiJiejibHbiH naKeT H3 N ABOHMHbix chmbo- 
jiob. 

BJIOK nepeCTaHOBKH ABOHMHblX chmbojiob 2, 

KOTopbiH ocymecTBjiaeT nepecTaHOBKy abohh- 
hmx chmbojiob b napajuiejibHbix rpynnax 
HHcJjopManHOHHoro nocjieAOBaTejibHo-napan- 
jiejibHoro naKeTa. 

Bjiok 4)opMHpoBaHH^ nocjieAOBaTejibHO-na- 
pajuiejibHoro naKeTa abohhhhx chmbojiob 
opToroHajibHbix koaob 3. 

Bjiok nepecraHOBKH abohhhmx chmbojiob 
opToroHaju>HMX koaob 4, KOTopbiii ocyin;ecTB- 
jiaeT nepecTaHOBKy abohhhmx chmbojiob opTO- 
roHajibHbix koaob TaKyio «e, KaK h b 
HHcfiopMauHOHHOM nocjieAOBaTejibHO-napaji- 
jiejibHOM naKeTe abohhhmx chmbojiob. 

riepBMH 6jiok cyMMHpoBaHHH no MOAyJiio 2 
5, b kotopom cyMMHpyioT no MOAyJIK) ABa 

Ka^KAMH ABOHHHMH CHMBOJI HH4)OpMaU,HOHHOrO 

nocjieAPBaTejibHO-napajijiejibHoro naKeTa abo- 
hhhmx chmbojiob c cooTBeTCTByioinHM eMy 
Abohhhmm chmbojiom nocjieAOBaTejibHO-napaji- 
jiejibHoro naKeTa abohhhmx chmbojiob opToro- 
HajibHbix koaob, o6pa3y« t3khm o6pa30M 
nocjieAOBaTejibHO-napajiJieJibHMH naKeT abohh- 
hmx KOAHpOBaHHMX CHMBOJIOB. 

OyHKunoHajibHO 6jiokh 1, 2, 3, 4 h 5 
mo>kho peajiH30BaTb, HanpHMep, Ha mhkpo- 
3BM. 

TeHepaTop pacmnpniomero opToroHajibHoro 

KOAa 6, KOTOPMH ^OPM^Py 61, paCIUHpHIOmHH 
OpTOrOHaJIbHMH KOA HHCj)OpMaiIHOHHOrO nOTOKa 

nojib30BaTejifl. 
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B-ropoH 6-iok cyMMiipoBaHHH no Mopymo 2 
7, b kotopom ocymecTBJiHiOT pacninpeHHe 

ABOHMHblX KOAHpOBaHHblX CHMBOJIOB nOCJieAOBa- 

Te^bHO-napajuiejiBHoro naKeTa nyTeM cvmmh- 
poBaHH^ no MOAy;iK) flBa KaacAoro abohmhofo 

KOAnpOBaHHOrO CHMBOJia C OpTOrOHajIbHbIM 
KOAOM, Ha3HaMCHHbIM HHC^OpMaiUIOHHOMy nO- 

TOKy no,Tb30BaTejisi, o6pa3ysi TaKHM o6pa30M 
HHcJjopMaunoHHbiH nocrieAOBaTejibHO-napaji- 
jienbHhm naKeT pacninpeHHbix abohhhmx chm- 
bojiob. BTopopi 6/iok cyMMHpOBaHHa no MOAyJIK) 
2 7 pa6oTaeT Ha 6ojiee bmcokoh nacTOTe 
OTHOCMTCvibHO nepBoro 6-noKa cyMMnpoBaHHH no 
mo jxyjiio 2 5. 

flajiee vctpohctbo nepeAann cnraajia b 

COOTB 6TCTB HH C (J)Hr. 4 COAep;KHT 6jIOK 

(|)opMHpoBaHH5i nHJioT-CHniajioB 8, N MOAyjifl- 
topob 9-1 - 9-N h N aHTeHH 10-1 - 10-N. 

EjIOK <J)OpMIipOBaHHa nHJIOT-CHrHajIOB 8 

4)opMHpyeT nnjiOT-cnrHaji Raa Ka^cAoro npo- 
CTpaHCTBeHHo-pa3HeceHHoro KaHajia nepeAara 

C nepiIOAOM nOBTOpeHHH, KpaTHbIM A^HTeJIbHO- 

cth naKeTa ABOHMHbix chmbojiob, npn^eM Bee 
niuioT-ciirHa,™ h pacninpaiomiie koam nojib30- 

BaTeJieH 5IBJIHIOTC5I B3aHMHO OpTOrOHajlbHblMH. 

MoAy/iHTopbi 9-1 - 9-N, b kotophx 
MOAyjinpyiOT noc-neAOBaTe^bHbie rpynnbi pac- 
mnpeHHbix abohhhhx chmbojiob Ka^KAoro hh- 
4)opMan,HOHHoro noToica Ka^KAoro nojib30BaTejifl 
h cootb eTCTByiomHe nnjioT-cnrHaTibi. 

AHTeHHbi 10-1 - 10-N ajih nepeAara 
nocneAOBaTejibHbix rpynn pacmHpeHHbix abohh- 
HblX chmbojiob Ka^cAoro HH<J)opMauHOHHoro 
noTOKa Ka^KAoro no/ib30BaTe/ia h cooTBeTCTBy- 
ioiuhx nHJiOT-CHrnajiOB. 

YcTponcTBo npneMa CHraajia ajih peajiH3a- 

U,HH 33HB7IHeMOrO CnOCo6a B COOTB eTCTBHH C 

4>nr. 5 coAep^cHT cjieAyKomne 6jiokh. 

AHTeHHy 11 A-tcs npneMa BxoAHoro cnrHajia. 

fleMOAy/iHTop 12 ajih ReMcmyjiaujm npHHJi- 
Toro curaajia. 

Koppe/iHTop 13 BHMHCJineT KoppejiaijHio 
BxoAHoro CHraajia c pacmnpflioiiiHM koaom 
HH(J)opMan,HOHHoro noTOKa nojib30BaTeji5i. 

KoppejiHTopbi 14-1 - 14-N BbiHHCJisnoT 
KoppejiHUHio BxoAHoro cnraajia c nHJiOT-CHrna- 
/iaMH npocTpaHCTBeHHO-pa3HeceHHbix KaHajioB 

1 - N COOTB eTCTBCHHO. 

FeHepaTopbi onopHbix CHrnajiOB 16 npeA- 
Ha3HaneHbi jxjisi c^opMHpoBaHHs pacnrapaiomero 
KOAa HH(|)opMau,HOHHoro noTOKa nojib30BaTejifl 
h nH/ioT-CHrHajiOB npocTpaHCTBeHHO-pa3HeceH- 

HHX KaH3JTOB. 

ripHeMHHK noncKa 15 ocyiAecTB/ifleT noncK 

H BpeMeHHyiO CHHXpOHH3au.HK3 Ka>KAOrO H3 N 

nepeAaHHHX nHJioT-CHrnajiOB. 

OopMHpoBaTejib noc/ieAOBaTe/ibHoro naKeTa 
BeKTopoB KoppejiauHH 17 pa36HBaeT nocjieAO- 

BaTeJIbHOCTb BeKTOpOB KOppe/IHUHH Ha BblXOAe 



6/iOKa 13 Ha nocneAOBaTejibHbie naKeTbi no N 

BeKTOpOB KOppeJIHUHH. 

OopMHpOBaTe/ib nocneAOBaTe/ibHO-napaji- 
/ieTibHoro naKeTa koscJ^huhchtob koppcjihuhh 
18, b kotopom yMHO^caioT nonapHO Ka^Abiii 
BeKTop KoppejiHiiKii nocjieAOBaTejibHoro naKeTa 
BeKTOpOB Koppcnsmiw Ha Be;nraiHH, KOMnjieK- 
CHo-conpnaceHHbie BeKTopaM nHjioT-CHraajiOB, h 
6epyT peaiibHyio ^acrb KaatAoro npOH3BeAeHH5i, 
o6pa3ya TaKHM oopa30M nocjieAOBaTe/ibHo-na- 
pajiJiejibHbiH naKeT KOScJxjjHijHeHTOB Koppejm- 
uhh. 

EjIOK nepeCTaHOBKH K034)4>HUHeHTOB Kop- 

pejisn^HH 20 ocymecTBjiHeT nepecraHOBKy b 
napajuie/ibHbix rpynnax noc/ieAOBaTejibHo-na- 
pa/mejibHoro naKeTa K034)(t)Hi;HeHTOB Koppe/iH- 
n,HH, o6paTHyio nepecTaHOBKe abohhhwx 

CHMBO/IOB HH4)OpMaH,HOHHOrO nOCJieAOBaTCJIbHO- 

napa/iJievTbHoro naKeTa Ha nepeAarc>meH cropo- 
hc 

OopMHpoBaTejib nocjieAOBaTejrbHO-napaji- 
/iejibHoro naKeTa abohhhhx chmbojiob opToro- 
Ha/ibHbix koaob 21 (JjopMnpyeT 

nocjieAOBaTe/ibHO-napajiJie/ibHbiH naKeT abohm- 

HblX CHMBOJIOB OpTOrOHajIbHblX KOAOB, COOTBeT- 

CTByioniHH nocjieAOBaTejibHO-napajuiejibHOMy 
naKeTy abohhhwx chmbojiob opToroHajibHbix 
koaob Ha nepeAaiomen cropoHe. 

B 6jIOKe KOppejI5Hl,HH 22 BblHHCJmiOT 

KoppejiHiXHio nocjieAOBaTejibHbix rpynn nocjie- 
AOBaTejibHo-napajiJiejibHoro naKeTa K03<J)(t)Hn 1 H- 
eHTOB KOppejiaii;HH c nocjieAOBaTejibHMMH 
rpynnaMH nocjieAOBaTejtbHO-napajiJiejibHoro na- 
KeTa ABOHHHblX CHMBOJIOB OpTOrOHajIbHblX 

koaob, o6pa3yn napajuiejibHbin naKeT H3 N 

M5HTCHX peineHHH, COOTB eTCTByiOIAHX N abohh- 

HbiM CHMBOJiaM napajuiejibHoro HHc})opMauHOH- 
Horo naKeTa Ha nepeAaioineH ctopohc 

Bjiok napajiJiejubHo-nocjieAOBaTejibHoro npe- 
o6pa30BaHHH 23 ocymecTBJineT napajuiejibHo- 
nocjieAOBaTejibHoe npeo6pa30BaHHe mhitchx 
peineHHH napajuiejibHoro naKeTa, (J)opMHpyeT 
nocjieAOBaTejibHbiH naKeT mhitchx pemeHHH, 

KOTOpblH HCnOJIb3yK)T RJ151 npHHHTHH peineHHH 
06 HCXOAHOM nOCJieAOBaTejIbHOM HH(fc>opMan,H- 
ohhom naKeTe Ha nepeAaron^en cropoHe. 

OyHKUHOHajibHO 6jiokh 17, 18, 20, 22 h 
23 moxcho peajiH30BaTb, HanpHMep, Ha MHKpo- 
3BM. 

Bjiok npHH5iTH5i peineHHH 24 Ha ocHOBaHHH 
nojiyMeHHoro nocjieAOBaTejibHoro naKeTa M5ir- 
khx pemeHHH npiiHHMaeT pemeHne 06 hcxoa- 

HOM nOCJieAOBaTejIbHOM HHCj^OpMaUHOHHOM 

naKeTe Ha nepeAaiomen ctopohc 

Ha 4)nr. 6, 7, 8 npraeAeHbi pe3yjibTaTbi 
cpaBHeHHH ajiropHTMOB opToroHajibHOH pa3He- 
ceHHOH nepeAa^H npoTOTnna h 3aHBJiaeMoro 
TexHHMecKoro pemeHHH, nojiyneHHbie nyTeM 

KOMnblOTepHOrO MOAeJIHpOBaHHH. 
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Ha 4>hi\ 6 npwBeaeHbi xpiiBbie 6htoboh 
BepoHTHOCTH oihh6xh nepeA AexoAepoM BwTep- 
6h, me A - ajiropHTM opToroHa;ibHOH 
pa3HeceHHOH nepeAaMH (npoTOTiin [2]), B - 
ajiropwTM opToroHajibHoii pa3HeceHHOH nepeAa- 
MH no 3asiBJi5ieMOMy cnoco6y. 

Pe3y,ibTaTbi cpaBHeHiifl a/iropHTMOB 3aaB- 
-nfleMoro cnocooa h npcnroTHna npHBeAeHbi npn 
ncno.rib30BaHHH hx b npHMOM xaHa.ne COTOBOH 

CHCTCMH paAH0CB33H C XOAOBbIM pa3A^eHHeM 

KaHajiOB no craHAapTy IS-95 [5, OraHAapT 

COBMCCTHMOCTH nOABH>KHOH II 6a30BOH CTaHIJHH 
AJIH ABVXpe>KIIMHbIX COTOBblX IHHpOKOnOvTOCHblX 

chctcm c pacniHpeHiieM cneKTpa TIA/TIA/ IS- 
95- A, may 1995. Telecommunications Industry 
Association ] A** cjieAyroiHHX napaMeTpoB 
CHcreMbi: ABe aHTeHHbi Ha 6a30BOH craHijHH, 
CKopocTb nepeAaMH HHc|)opMaiiHH 9600 k6/c, 
KaHaji c 6cjium myMOM h iuiockhmh ps^ieeB- 

CKHMH 3aMHpaHH5IMH C MaCTOTOH 77 TlX. 

AHa^H3 KpHBbix Ha (J^nr. 6 noKa3biBaeT, 
mto npn pa3HeceHHOH nepeAane Mepe3 Ase 
aHTeHHbi 3anB^5ieMbiH cnoco6 HMeeT jiyMnine 
xapaxTepHCTHKH no cpaBHeHHio c n potot Hn o m . 

BepoHTHocTb oihh6xh 10% kbjikctcsi pa6o- 

MHM ypOBHeM Bep05ITH0CTH 0IIIh6xH AO A6K0- 

Aepa BHTepSn aHajiH3HpyeMOH cHcreMbi cbh3h. 
JXjisl yxa3aHHon b eposiTHOCTH ouih6xh BbiHrpbiin 
3aHBJi5ieMoro cnoco6a no cpaBHeHHio c npoTO- 
TnnoM cocTaBwisieT npHMepHo 2 aB. 

Ha 4)nr. 7 npHBeAeHbi xpHBbie BeposrrHOCTH 
(JjpeiiMOBOH oiqh6kh cpasHUBaeMbix ajiropHTMOB 
pa3HeceHHoft nepeAaMH-npneMa. 

H3 c|)Mr. 7 bhaho, mto 3aHBjiHeMbiH cnoco6 
no cpaBHeHHio c npOTOTHnoM o6;iaAaeT jiyMmH- 
mh xapaKTepucTHxaMH. fljiH pa6oMero ypoBHH 
c})peHMOBOH BepoHTHOCTH oihh6xh 1% BbiHrpbiin 
3aaBjiaeMoro cnoco6a no cpaBHeHHio c npOTo- 
THnoM paBeH npHM ep ho 3 aB. 

Ha c})Hr. 8 npHBeAeHbi xpHBbie 6htoboh 
BepoHTHOCTH oihh6kh nocjie AeKOAepa BnTep6n 
cpaBHHBaeMHX a^ropHTMOB pa3HeceHHOH nepe- 
AaMH-npneMa. 

H3 4>nr. 8 bhaho, mto 3aHBJiHeMbiii cnoco6 
no cpaBHeHHio c npoTOTHnoM Tax>xe o6;iaAaeT 
jryMiHHMH xapaKTepncTHKaMH. Rjisi pa6oMero 



ypoBHa BeposiTHOCTH 6htoboh ohih6kh nocjie 
AeKOAepa BHTep6n 0,1% BbiHrpbiin 3a5iB;i5ieMO- 
ro cnoco6a no cpaBHeHHio c n pototh noM 
npeBbimaeT 2 aB. 

B pe3y-nbTaTe npoBeAeHHoro cpaBHeHHH 
3aaBviaeMoro cnoco6a opToroH&ibHOH pa3HeceH- 
hoh nepeAaMii-npneMa cHraajia b cotoboh 
CHCTeMe paAHOCBH3ii c koaobhm pa3Ae;ieHHeM 
xaHa/iOB c npoTOTHnoM h ApymMii h 3 b e CTHbi mh 

TeXHHMeCKHMH peuieHH5IMH MO^HO CAeJiaTb 

bwboa o tom, mto 3a5iB.nHeMbiH cnoco6 o6;iaAaeT 
cyinecTBeHHbiM npeHMymecTBOM, Tax xax 
no3BO/ineT OAHOBpeMeHHO bo BpeNieHH nepeAaTb 
wepe3 Bee npocTpaHCTBeHHO-pa3HeceHHbie xaHa- 
jiw nepeAaMH oahh h tot ;xe HH4)opMan,HOHHbiH 

nOTOK ABOHMHblX CHMBOJIOB. Iipi! 3TOM HHC^Op- 

MaunoHHbie noTOXH, nepeA.aHHHe Mepe3 pa3Hbie 
npocTpaHCTBeHHO-pa3HeceHHbie xaHa/ibi, npn 
npneMe He co3AaioT noMex Apyr Apyry, 
HecMOTpH Ha to, mto Tkiisi nepeAaMH HH(j)opMa- 
h;hh b xa^cAOM npocTpaHCTBeHHO-pa3HeceHHOM 
xaHa/ie Hcno^ib3yeTCH oahh h tot ;xe 
paciuHpniomHH opToroHajibHbiii xoa. B pe3y^b- 
TaTe, Aa^ce, xorAa H3-3a 3aMHpaHHii cHraan 
nponaAaeT bo Bcex npocTpaHCTBeHHO-pa3HeceH- 
hmx xaHajiax, xpoMe oAHoro, He nponcxoAHT 
noTepn HH4)opMaix,HH, nocxo^bxy Mepe3 xa^cAMH 
npocTpaHCTBeHHo-pa3HeceHHbiH xaHan HH(|)op- 
Mai^HOHHbiH noTOx nepeAaeTca nojiHocrbio. 
Pa3HeceHHoe o6i>eAHHeHHe HH(J)opMai;HOHHoro 
noToxa, nepeAaHHoro Mepe3 npocTpaHCTB eHHO- 
pa3HeceHHbie xaHajibi c He3aBHCHMbiMH 33mh- 

paHHSMH, nO3B0^eT TaXHM o6pa30M 
3HaMHTeJIbHO yMCHbmHTb BepOflTHOCTb OniH6xH 

npn npneMe HH4)opMan,HH 6e3 y b e jihm chhh 
OTHonieHHH cHraayi/myM Ha BxoAe npHeMHHxa. 

riO^yMeHHblH BblHrpbim B nOMeXOyCTOHMHBOCTH 
npHBOAHT X yBeJIHMeHHK) eMXOCTH CHCTCMbl 
CB5I3H. 

3aHBjineMoe TexHHnecxoe peineHiie, nocjie 
noAawn 3aKBXH Ha H3o6peTeHHe b OeAepajib- 

HHH HHCTHTyT npOMblHIJieHHOH Co6cTBeHHOCTH 

Pocchh, 6yAeT npeA-^oaceHo EBponencxoMy 
MHCTHTyTy CTaHAapTH3a^H b xaMecTBe. npeA- 
jio^eHHH x npoexTy craHAapra UMTS. 



OOPMYJIA H30BPETEHH3 



Cnoco6 opToroHajibHOii pa3HeceHHOii nepe- 
AaMH-npneMa cnraajia b cotoboh cwcTeMe cbh3h 
c xoAOBbiM pa3Ae^ieHiieM xaHa^OB, 3ax^K)MaK>- 
m,HHcsc b tom, mto Ha nepeAaKHueii CTopoHe 
xa^cAOMy HHc{)opMaij,HOHHOMy noToxy abohmhmx 
chmbojiob xaacAoro nojib30BaTeji5i Ha3HaMax)T 

paCIHHp5IK)UIHH OpTOrOHa/IbHblH XOA, cJjOpMHpy- 

kdt N npocTpaHCTBeHHo-pa3HeceHHbix xaHa^OB 
nepeAaMH, (J}opMHpyioT nn^oT-CHrHa/i una. 
xa^cAoro npocrpaHCTBeHHO-pa3HeceHHoro xaHa- 



jia nepeAaMH, npiiMeM Bee nHJiOT-cnrHajibi h 
pacoiHpaiomHecsi xoam nojib30BaTejieH hbjihk)t- 

CH B3aHMHO OpTOrOHaJIbHblMH, Ha n p H eMHOH 

CTopoHe ocymecTB.iHiOT npneM h A£MOAyjiflii,HK) 
nepeAaHHbix cnrHajioB, (|)opMHpy5i bxoahoh 
cnrHaji, <J)opMnpyioT nHjioT-CHraajibi h pacmn- 

P5H0IHHHC5I XOA A^H xa^AOrO HHC^OpMaUHOHHOrO 
nOTOXa ABOHMHblX CHMBOJIOB A^HHOTO nO^B30- 

BaTcnsi Ha npneMHow CTopoHe aHa^ornMHo 
TOMy, xax 3to BbinojiHeHO Ha nepeAaiomen 
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CTOpOHe, OCymeCTBvlKIOT nOHCK H CHHXpOHH3a- 

uhk> xaacAoro H3 N nepe^aHHbix muiOT-cHrHa- 
jiob, onpeae/isiH TaKHM o6pa30M N npiiHHTbix 

BeKTOpOB nHJIOT-CHTHaJIOB, B blM H C JI5IIOT XOppe- 

jiothio BxoAHoro CHraajia c pacmnpHKunHM 
xoaom Ha nocjieAOBaTejibHbix HHTepBajiax 
A-iHTe^bHOCTH ABOimHoro CHMBOJia npuHHMae- 
Moro HH(J)opMauHOHHoro noTOKa, o6pa3ya 
nocjieAOBaTe/ibHOCTb bcktopob xoppejiauHH, 
omjiuHaioiUfUucsi TeM, hto Ha nepeAaionjen 

CTOpOHe Ka^AHIi HH(J)0pMaUH0HHbIH nOTOK 
ABOHMHblX CHMBOJIOB pa30HBaK)T Ha nocjieAOBa- 

Te^bHbie HHcfropMauHOHHbie naxeTbi no N 
nocjieAOBaTe^bHO pacnojioaceHHbix abohmhmx 
chmbojiob b xa^cnoM, OCymeCTBJItfKnr nocjieflo- 
BaTejibHO-napa^ieiibHoe npeo6pa30BaHwe abo- 

H^HblX CHMBOJIOB B xa^KAOM nOCJieAOBaTejIbHOM 

HH4)opMan,HOHHOM naxeTe, o6pa3yn HHcfcopMa- 
uhohhwh napajuiejibHMH naxeT H3 N ABOH^mbix 

CHMBOJIOB, nOBTOpfllOT MH(J)OpMaiJ,HOHHbIH na- 

panjie^bHbtH naxeT N pa3, o6pa3ys, thkhm 
o6pa30M, HH^opMaunoHHbin nocjieAOBaTejibHo- 
napajuiejibHbiH naxeT, xotopbih coAepacHT N 
napajiviejibHbix h N nocjieAOBaTejibHbix rpynn 

ABOHMHblX CHMBOJIOB Ha HHTepBajie AJIHTeJIbHO- 

cth nocjieAOBaTejibHoro hhcJjo pMan,HOHHoro na- 
xeTa, j\JisL xa^cAoii nocjieAOBaTejibHOH rpynnbi 
HH(J)opMai;HOHHOro nocjieAOBaTe^TbHO-napaji- 
jiejibHoro naxeTa abohmhi>ix chmbojiob cfcopMH- 
pyxrr opToroHa^bHbift xoa H3 N abohmhmx 
chmbojiob, o6pa3ya, TaKHM o6pa30M, nocjieAO- 
BaTejibHO-napajiJiejibHbiH naxeT abohhhwx chm- 
bojiob OpTOTOHaJIbHblX XOAOB, XOTOpblH 

coAep^cHT N napajiJiejibHbix h N nocjieAOBa- 
TejibHbix rpynn abohmhmx chmbojiob oproro- 
HajibHbix xoaob, ocym;ecTBJi5iK>T nepecTaHOBxy 
ABOHMHbix chmbojiob b napajiJiejibHbix rpynnax 
HHcfropMannoHHoro nocjieAOBaTejibHO-napaji- 
jiejibHoro naxeTa Tax, hto6m abohmhmc 
chmbojih xa^KAOH nocjieAOBaTejibHOH rpynnbi He 
noBTopHJincb , ocymecTB jihkdt nepecraHOBxy 
Abohmhhx chmbojiob b nocjieAOBaTejibHO-napaji- 
jiejibHOM naxeTe abohmhmx chmbojiob oproro- 
HajibHwx xoaob, Taxyio ;xe, xax h b 
HH(J)opMauHOHHOM nocjieAOBaTejrbHo-napaji- 
jiejibHOM naxeTe abohmhmx chmbojiob, cyMMH- 
pyiOT no MOAyjno 2 xa^KAMH abohmhmh chmboji 
HHC^opMauHOHHoro nocjieAOBaTejibHo-napaji- 
jiejibHoro naxeTa abohmhmx chmbojiob c 

COOTBeTCTByiOmHM eMy ABOHMHMM CHMBOJIOM 

nocjieAOBaTejibHO-napajiJiejibHoro naxeTa abo- 
hmhmx chmbojiob opToroHajibHbix xoaob, o6pa- 
3yn, TaxHM o6pa30M, 

nocjieAOBaTejibHO-napajuiejibHbiH naxeT abohm- 

HblX XOAHpOBaHHblX CHMBOJIOB, OCymeCTBJI5IIOT 
paCUIHpeHHe ABOHMHMX XOAHpOBaHHblX CHMBO- 
JIOB nocjieAOBaTejibHO-napajiJiejibHoro naxeTa 
nyTeM cyMMnpoBamifl no MOAy-*JO 2 xa^CAoro 

ABOHMHOHD XOAHpOBaHHOTO CHMBOJia c opToro- 



HaJIbHHM XOAOM, Ha3H3MeHHbIM HHC^OpMaiTHOH- 

HOMy ncrroxy noJib30BaTeji5i, o6pa3ya, TaKHM 
o6pa30M, HH(J)opMauHOHHbiH nocjieAOBaTejibHo- 
napajuiejibHHH naxeT pacinHpeHHbix abohmhmx 
chmbojiob, nHJiOT-CHTHaji fliiH xa>KAoro npo- 
CTpaHCTBeHHO-pa3HeceHHoro xaHajia nepeAaMH 

4)OpMHpyK)T C nepHOAOM nOBTOpeHHH, KpaTHbIM 

AJiHTejibHOCTH naxeTa abohmhhx chmbojiob, 
Ha3HaHaK)T xa»mon nocjieAOBaTejibHOH rpynne 
pacinHpeHHbix abohmhmx chmbojiob HHtfropMa- 
uhohhoto nocjieAOBaTejibHO-napajiJiejibHoro na- 
xeTa CBOH npOCTpaHCTB eHHo-pa 3HeceHHbIH 

xaHaji, MOAVJinpyioT w nepeAax>T Mepe3 N 
npocTpaHCTBeHHO-pa3HeceHHbix xaHajiOB nepe- 
AaMH oAHOBpeMeHHo bo BpeMeHH nocjieAOBa- 
TejibHbie rpynnbi pacinHpeHHbix abohmhmx 
chmbojiob xaxcAoro HH(J)opMauHOHHoro noTOxa 
xa^cAoro nojib30BaTejHi h cooTBeTCTByiomHe 
nHJioT-CHTHajibi, Ha npneMHon CTopoHe nocjie- 
AOBaTejibHOCTb BexTopoB xoppejiHUHH pa36nBa- 
iot Ha nocjieAOBaTejibHbie naxeTbi no N 

BeXTOpOB XOppeJIHUHH, yMHO^C3K)T xa^CAMH 

BexTop xoppejiHi^HH Ha BejiHMHHM, xoMnjiexc- 
HO-conpnxceHHbie npHHHTWM BexTopaM nnjiOT- 
CHrHajiOB, h 6epyT peajibHyra *iacTb xa^Aoro 
npoH3BeAeHH5i, o6pa3yn, TaKHM o6pa30M, no- 
cjieAOBaTejibHO-napajuiejibHbiH naxeT xoaclx^H- 
uneHTOB Koppejiau,HH, ocymecTBJiaioT 
nepecraHOBxy b napajiJiejibHbix rpynnax nocjie- 
AOBaTejibHO-napajiJiejibHoro naxeTa xo34)(J)htj 1 h- 
eHTOB xoppejraijHH, o6paTHyio nepecTaHOBxe 

ABOHHHblX CHMBOJIOB HHC^OpMaUHOHHOTO HOCJie- 

AOBaTejibHO-napajuiejibHoro naxeTa Ha nepeAa- 

lomeH CTOpOHe, (J)OpMHpyiOT 

nocjieAOBaTejibHO-napajiJiejibHbiH naxeT abohk- 

HblX CHMBOJIOB OpTOrOHajIbHblX XOAOB, COOTBeT- 

CTByK)mHH nocjieAOBaTejibHO-napajiJiejibHOMy 
naxeTy chmbojiob opToroHajibHbix xoaob Ha 
nepeAaiomeii CTopoHe h coAep^xamnH N. 
nocjieAOBaTejibHbix h N napajiJiejibHbix rpynn 

ABOHMHblX CHMBOJIOB OpTOrOHajIbHblX XOAOB, 

BbiHHCJi^ioT xoppejiflUHK) nocjieAOBaTejibHbix 
rpynn nocjieAOBaTejibHO-napajuiejibHoro naxeTa 
xo34>4)HUHeHTOB xoppejiauHH c nocjieAOBaTejib- 
hwmh rpynnaMH nocjieAOBaTejibHO-napajuiejib- 
Horo naxeTa chmbojiob opToroHajibHHx xoaob, 
o6pa3yn napajuiejibHbiH naxeT H3 N matxhx 
pemeHHH, cooTBeTCTByion^HX N aboh^hmm 
CHMBOJiaM napajuiejibHoro HH^opMai^HOHHoro 
naxeTa Ha nepeAaromeH CTopoHe, ocyinecTBJifl- 
kdt napajiJiejibHo-nocjieAOBaTejibHoe npeo6pa3o- 
BaHne MHrxHX pemeHHH napajuiejibHoro naxeTa, 
4)opMHpyH nocjieAOBaTejibHbiH naxeT msitkhx 
pemeHHH, xoTopbrii Hcnojib3yK)T jxna npHHKTHH 
pemeHHH 06 hcxoahom nocjieAOBaTejibHOM 
HH(J}opMau;HOHHOM naxeTe Ha nepeAaionieH 
CTopoHe. 
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6)HH$OpMaiIHOHHW{t 
OBOHMHUX CHMBOJIOB 



B) WH(J>OpM3 UHO KKU R 

nocncflOBaxrjiiHO- 
TiapajmcibHUfl caxcT 

nSOKHKUX CHMB0.10B 



A) M h 4>op m a ld i o khli ft nowenoBaTCiikHO - 3) HHtpopMaiwoHHbift nocjteja»aTCifcHO - 
napa-WKKbiR naKer nepecrauieHHw* napaA.iwi.HMft ibkct pacumpeimux 



OBOHMHbDC CHMBOJIOB 



XtBOHSHMX CHMBOJIOB 



H) ripO CTp 3 HC TBC HHO - 

pa3HcccHRUc Kanajiu 
nepenaiK 




|ibl|bl|bliblr 

|[ ; iS"i5¥2Tbil: 

"b3 b3?b3*b3- — , 



rri 



napajuienkHue 
rpynrrw 



L ) UocjieiiOBaTejibBM» 

HHCpO p Mi UHO HHLlft 

naifcr flwmHwx 
CHMBOJIOB 



riocnc joaarcJi bH u e 
rpyoiuj 





bl ; b4 ; b3 j b2 ! 

b2 I'm Fm] w ] 

WjWjblj b4 j 
b4 I b3 j b2 I bl I 



IbleCn !b4eC 42 
j b2©C 2 ,j bl©C 12 
I b3©C 3J i b2©C22 
j b4 ®C 4 i b3©C 32 



f b i-C j" M *C^P,;r 'b>C 3 3l^[b2*C 2 4P 

j we 2 ; ?i *ti wtOTjra*^ p. 

b3*C 31 P* b2*C 22 P^bl*C 13 P« M^C^P, 
Lb4 *C 41 Pj b3*C 32 P«I b2*C23 P*l bl ♦CuP« 



b3©C 33 i b2©C 2 



*A2 



*A3 



->A4 



bt©C l3 j b4©C44 
b2©C 23 ; bl©C,J 



BxooHofl iiotok 

JXBOHMHWX CKMBO/lOB 



r) no«CflOBaTeiiwiD-napajineni.iiMfl natctT 

OBOinHUX CHMBOJIOB OpTOrOHaJlbHblX KOHOB 

*ojjob 

I C n j C l2 j C J3 j C tJ 



\^2\ \ C72 \ C 23 j C 24 

I C 3 | I ^32 i C 33 j C34 
\'C^i ;C 42 j C 43 j C44 




jk) IlocJiciiOBaTCJibHO - napajuiejibKWH 

ABOHHHUX X OAHpOB BHHblX CHMBOJIOB 



. ^21 C|2 , . C« C 3 4 1 
^31^2? ^[3 C44 

iQi ;C 32 j C 23 j Ci 4 | 



e) riocjieiiOBaTejn,HO-napajuiejibHbifl 
najccr nrpccTaaJicHHbix abohshux 

CHMBOJIOB KOHOB 



Oar. 2 
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nepeaoHHHX 

CWFHaJlOB 



6) 



») 



r) 



A) 



BtdMHcnemie xop- 
pCil^lUHH Bxotmoro 
cmnajia c pacum- 
pjnonniM koaom 

T ' ~ 



PacUiHpHJOUIHH KOH 

nan>30B3Tcnfl 



OopMHpOBaHM© 

noc-neAOBarcniHoro 
naxeTa bcktopob 

KOppCJUgiM H 

— ~K 



e) 



KoppcJi junta 



Pi 



TTocri eaoBaTCJn>Honapajinejn.ni.ift 

K03$<|)HiafCHrOB KOppejtinjHH 



nHjiorr-cHrHan KaHajra 
. 1 



KoppejumHa 



Re(pf*Kl) 


Re(pr*K2) 


Re(pl"*K3) 


Re(pl"*K4) 


Re(p2"*Kl) 


Re(p2**K2) 


Re(p2**K3) 


Re(p2"*K4) 


Rc(p3"*Kl) 


Re(p3**K2) 


Rc(p3"*K3) 


Re(p3"*K4) 


Re(p4**Kl) 


Rc(p4'*K2) 


Re(p4**K3) 


Re(p4"*K4) 



nnJior-cHTHaj] Kanaka 



OopMHpoBaHHe 
onopHHX cHrnanoB 



naKeraaa 

CHHXpOHHOailHfl 



riOMCK H BpCMCHHatf 

cHHxpoHMaamtH no N 
ncpcaaHHHM rumor 
cHraaJiaM 



d>Hi\ 3-1 



27 



2145152 



28 



06paT»a* nepeeiaHOBM 





Re(p2**K2) 


Rc(p3*'K3) 


Re(p4*«K4) 


Re(p2*»Kl) 


Rc(p3**K2) 


Re^'-itf) 


Rc(pf*K4) 


Re(p3*»Kl) 


Re*p4*»K2) 


Re(pf*K3) 


Rc<p2'*K4) 


Rc(p4*»Kl) 


Re(pl**K2) 


Re<p2**K3) 


Re(p3'*K4) 



IXocs^aoBaTeJiuio-napaAaemuwft 
oproroMaoiHwx kohob 





Cll 


Cll 


c» 


Cll 








C)l 


Cm 


Cn 


Cj* 


c« 


c« 


c« 


Cm 



ButBuzemie wrppejunjm nocneaoBaTtrtkHO-napajnienkHoro naicera 
K<xxp4)HaweBTOB KoppcMuro st noaieAOBaTWHO^pafuiejaaorD naxera 

flBOWTRMX CKXBOJIOB OpTOfO BBJIfcHH X KOJtOB 



Mjcrtoe pemeHHcl- ReCpT*Klj* c n +Rc(p2'»KlV' c„» Rc<p3'*iC)r c,*»Re(p4 'K1)*C| 4 



Marxoe pcmcHH^- Re(p3>Kn» c,,+ Rc(p4-»K.l)* c„+ Refpl^Kl )» Cj,-*- Rcfo2 *K»* C 



M*r*oe pemeHHe ^ Rc(p4**KO* C,+ Rc(pl'*KlV Cp* Refo^KQ* c<,+ Rc(p3*«Kiy Cu 



M«r. pern. I, M*r. peiu-2, Mir. pem.3, Mar. pem.4 





naparmciiHo- 
i»cneaoBaTCJMOc 


/ 


ripHKjrrKc 


npeo6pa3os&HHe 


► 


pexneiDW 








M) 



* bl,b2.b3,b4 



<Z>iir. 3-2 
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IjaeTBb nepefi^MH curwana 

MMicpoOBM 



OopuHpoeaTenb 
nocjusAoaaTenbHO 
-nap ann enbHoro 
najtoTa abowshux 
CHUBonoa 



6noK 
nepecTaHOBKM 

CMMBCHOB 

2 



E/KWC 

cy«M upoaaKM n no 
MQAynio 2 
S 




CMWBOnOB 

4 



Back 
cyMMHpOBaHMfl no 
MOAynxs 2 
7 



I 



reneparop 
pacumpjio- 

6 



M BQTBb nepeAasw curxana 



Bxofl! 



AHTOHHa 10-1 



— , Y 

MQAynarop 

9-1 1 



nmioT-otrwan 1 

AHTeHHa 10-N 



Mowyn«Top 
9-N 



llMnOT- 
CMTHa/1 4 



EilOK 

0opMHposaKMn 



0nr. 4 



fleMOfly- 
nsrop 12 



Kopparorrop 
13 



OopMMpoeaTB/tb 
nocneAoeaTonbHoro 
naweTa aeictopoa 
KDppe/v«4MM 
17 



Koppe/iflTop 
14-1 



KoppenRTop p 4 
14-N 



UHicpoOBM 



OopM npo oarenb 
nocneflOBaTanb- 
Ho-napannenbHoro 
naKOTa 

KO3Cp<pMUMCKT0a 

Koppe/tPtUHM 
18 



TeHeparopbi 
onopHwx cumanoa 
16 



Bjtok natca-moti 

CUHXpOHM3aUMM 

19 



Ejiox 
nepecraHoeKM 

TOB KOppBJW- 
I4MM 

20 



Eiiok 
KoppenflLfMH 
22 



npMBMHMK noncica 
15 



<t>nr. 5 



napa/uianb 
KO-nocna- 
AOBarem*- 
Horo 
npeo&- 
paaoaaHvin 
23 



■ 



Oopni Mpo ear en b 
nocnefloaaTenbHO- 

napa/viejibKoro 
naxeTa abommhux 

CMMBOflOB 

opToroKanbHbOt 

KOflOB 21 



&noic 

npUHPTMfl 

peateHHF 
24 
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BepORTHOCTb 

oium6km ao 
fleKOAopa Bvrrep6H 




0,01 



2 4 

OTHOUJeMMO C/US Ha ABOMHHblil CMMBOJ1 
Ha BblXOAO npMOMHMKa, aB 



Ohi\ 6 



0p«MMOBa« 
BepORTHOCTb 

oluh6km 




0,001 



-2 



4 6 8 

OTHOUJOHM9 C/llJ Ha flBOMMHblft CMMBOfl 

Ha BbixoAe npweMHHKa, aB 



<&HI\ 7 
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3Jf 



BcpOfTTHOCTb 

6htoboh 
oujm<3km nocne 
fleKOflopa Bifrep6M 



0.01 



0.001 



0.0001 




4 6 8 

OTHOUieHHd C/lil Ha ABOMHHblri CHMBOn 
H3 BbtXOAe npHBMHHKa, f\B 



tfnr. 8 



3aKa3 itv^ IloAnMCHoe 
OHnC, Per. JIP Nq 040921 
121858, MocxBa, EepexcKOBCKaa Ha6., fl.30, Kopn.l, 
HayHHO-HCCjieAOBaTe-ibCKoe cn\aejieHHe no 

nOArOTOBKe 0(|>HUHaJIbHbIX H3AaHHH 



OTnenaTaHO Ha nojiHrpacfMHecKOH 6a3e OHI1C 
121873, MocKBa, EepeacKOBCKaji Ha6., 24, CTp.2 
OTAe-ieHHe BbinycKa o(f)HUMa.ibHbix mjxanvivx 



